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8 n Rol is an roſtiiniowt of fo 
extenſive ule, particularly in the menſuration 


of wood, ſtone, glaſs, painting, plaſtering, &c. 


that it ought to be 1 in "Ge n! of ee ar- 


tificer. 8 e 


.* 
® 09 


In,order, therefore, to aſſiſt thoſe who may 
--- ftill be unacquainted with the nature and uſe 
" — - this inſtrument, the following conciſe and 


plain directions were drawn up; and which, 


it is pfeſumed, will alſo be found of ſervice 
to thoſe who have ſome previous knowledge 


of this ſubject. In theſe directions, plainneſs 


and perſpicuity have chiefly been aimed at, 
inſomuch, that it is hoped they will be found 


ſufficiently intelligible even without the aſ- 


ſiſtance of a teacher. „„ 5 
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Tnar this ſmall Treatiſe may be farther 


uſeful to artificers of every denomination, 
another Sliding Rule, employed by ſhip-car- 


penters, and commonly known by the name 


of Munco MoRRAL's Rule, is alſo deſcri- 
bed, and its uſe exemplified in determining 
the dimenſions of maſts and yards, and in the 


conſtruction of them; and alſo in making 


ten and twelve ſquare barrels for capſtans. 
This laſt will alſo be found uſeful to Joiners 


and others in making columns, &c. 
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1 9 LY 
DESCRIPTION AND USE 
OF rin 
SLIDING RULE. 


CHAP; I; 


count the Deſc ription of the Sliding Rule, and 


ts Uſe TONY to Arithmetic. 


: SECT. I. 
De Deſcription of the Sliding Rule. 
Tals rule is formed of two pieces of wood each 


a foot long, and connected by a joint: in one of 
theſe pieces is a ſlip of wood or braſs, ſliding in a 


groove; and hence the name of the rule. 


The principal lines on this rule are thoſe on that 
part in which is the flide. Theſe are, three lines 


called lines of numbers; two of which are upon the 


ſlide, marked B and C at the right hand extremity z 
and one above, marked A. The line below the 
lide i is called the Fir line, and is marked D. Upon 

A 5 the 


Ie 
the other rs of the rule are various lines or ta- 
bles, according to the fancy of the maker, or the 


uſe for which it is intended. Thus on the ſame 


ſide of the rule in which is the flide, but on the 
other part, there is put on ſome rules a table expreſ- 
{ing the value of a load of wood containing 50cubical 
feet, from 6d. to 28. per ſolid foot. For example, 
at 6d. per foot, the value of the load is L. 1, 58.; at 
6d. the value is L. I, 6s.; at 62 d. it is L. I, 7s. Id.; 

at 62 d. the value is L. 1, 8s. 1d. &c. Again, on 
other rules, there is a table exhibiting the value 
of an hundred weight, or 112 lbs. from a farthing 


to a ſhilling per wt. Thus at one farthing per 


Ib. the cwt. will amount to L. o, 2s. 4d. ; at 43d. 


per Ib. the value of the cwt. is L. 2, 4s. 4d. Other 


rules have a table containing the length of a rope 
or cable of a given circumference that will make a 
hundred weight. Thus of a rope 6 inches in cir- 
cumference, it will require 13 fathoms 3 feet to 
make a cwt. On other rules are the proportional 


dimenſions of maſts and yards, ſeaies for ſquaring 


yards, capſtans, &c. 
Upon the other ſide of the. rule are ſcales of 


Ve, - 
OF THE LINE OF NUMBERS. 


Tax line of numbers is divided into two equal 


parts; each of theſe parts is divided into ten un- 
? | I, IO 


; * 
244 
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inches, and parts of an inch, or the ſectoral lines, 


7 7 1 5 
int parts; and each of theſe parts is ſubdivided 


into ten or more parts. 
I the x at the beginning of the line repreſents _ 
1, the next primary diviſion repreſents 2, the third 
3, and ſo on; the 1 at the middle of the line re- 
* preſents 10; the next primary diviſion 20, and the 
7 1 at the end of the line repreſents 100. But if the 
8 tat the beginning of the line denotes 10, then the 
1 at the middle of the line repreſents 100, and the 
I at the end repreſents ooo; and the intermediate 
diviſions are to be eſtimated accordingly. Henee 
it may be obſerved, that the numbers in the ſecond 
half of the line are ten times the correſponding 
numbers in the firſt half; and hence the follow- 
1 ing rule to find the place of any propoſed number 
f on the line will be obvious. 
z Among the primary diviſions, take the ſame as | 
in the higheſt figure in the given number; among 
5 the intermediate principal diviſions, take that which 
A is the ſame as the ſecond higheſt figure; and for 
'* the other figures, a proportional part of the ſpace 
= between the laſt found and the next following of 
7 the principal intermediate diviſions is to be taken 
8 by eſtimation. | 


EXAMPLES. 


I, Required the point repreſenting 49? 
The primary diviſion 4 on either half is to be 
reckoned 40; and numbering forward: to the right 


hand until the gth of the principal intermediate di- 
A4 viſions 


[8] 


fions will be the point repreſenting 49. This Nun 
may alſo repreſent 490, 4900, Ke. 23 
2. Required the point repreſenting 164? . | 
The k at-the beginning or middle of the line is 
> be eſteemed 100. In this caſe, therefore, the 
next primary diviſion 2 denotes 200. Now reckon 
forward from 100 among the principal interme- 
diate diviſions until the 6th, which point will 
therefore repreſent 160; and ſince the interval be- 
tween 160 and 170 is divided into 5 parts, each of 
theſe parts is therefore to be eſtimated 2; and be- 
cauſe the unit figure of the propoſed number is 4. 
reckon forward two diviſions; this laſt point will 
therefore be the place repreſenting 164. 
3. The point on the line of numbers ente 
543 is required? „ 
The primary diviſion 5 on the line will repreſent 
500, and of the intermediate principal diviſions 4 will 
repreſent 540. Now the interval between 540 and 
550 being ſuppoſed to be divided into ten parts, 
then the third diviſion, taken by eſtimation from 
840, ill be the point repreſenting 543. 
4- The place of 1798 on the line of numbers is re- 
quired? 
The 1 at the beginning or middle of the line 1s to 
be taken as 1000, and reckoning forward to the 7th 
olf the principal intermediate diviſions, will be the _ 
place of 1700; the 4th of the ſubdiviſions will be the 4 
place of 1780; the interval between which and the ö 
next diviſion 1800 is 20, of which the 18th divi- 
| 55 | ſion 


t 


ſion being * by eſtimation will be the place re- 5 
W * 2 


SECT. II. 
Bod: te of the Sliding Rule i in Arithmetic, 


© PROBLEM. "nn. 
1 To perform Multiplication by the Sliding Rule. 


RULE. 


Set 1 on the line B to either of the factors & on * 
then againſt the other factor on B is the product | 
on A. | 


. EXAMPLES, 
1. Required the product of 3 by 7? 
Set 1 on B to 3 on A; then ene to 7 on B is 
21, the product on A. 
2 What is the product of 1 5 by 82 | 
Set 1 on B to 8 on A, and . to 15 on B is 
120 on A, the product. | | 
3. Required the product of 24 by 18? 
Set 1 on B to 24 on A; then oppoſite to 18 on B 
= | 432 on A. 


REMARK, - 


— Mm Any two od whoſe produc is 2 are called 
factors. | 


10 J. 


5 REMARE. 
When the product extends to three figures, it 
often happens that the unit figure cannot be imme- 
| diately diſtinguiſhed on the rule : this, however, is 
eeaſily obtained by multiplying the unit figures in 
| the fators. Thus, in the preceding example, 4 
| multiplied by 8 is 32; hence the unit figure of the 
| N muſt be ng 


1 PROBLEM II. 5 
To perform Diviſion * the Sliding Rule. 


RULE, | | 
Set the diviſor on B to the dividend on 1A; then F 
againſt 1 on B. 18 the 1 on A. \ | 


EXAMPLES» 
1. Divide 63 by 7? 

Set 7 on B to 63 on A; then ho taped to 1 on B 
is g on A, the quotient. 
2. Divide 480 by 15? = 

Set 1 5 on B to 480 on A, and oppoſite to 1 on 3 x 

is 32 on A, the quotient. Eo, 
3. Divide 912 by 19? 
Set 19 on B to 912 on A, and oppoſite to 1 on B 
is 48 on A. 


y i 


REMARK. 


12 the ſame manner is a vulgar frafion reduced 
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to a decimal. Thus, let it be required to reduce z 
to a decimal fraction. ö 

Set 4 on B to 3 on A, and oppoſite to 1 on B is 
75 on A, the correſponding decimal fraction. 

2. Reduce £ to a decimal? 
Set 8 on B to 5 on A, and oppoſite: tX to 1 on B is 
(62 5 on A, the decimal required. 


; PROBLEM III. 


8 perform Proportion, or the Rule of ne . the 
en Rule. | 


OY 


RULEs 


In ſtating the queſtions i in this le the firſt and 
ſecond terms are to be of the ſame name, and the 
third term is to be * the ſame name as that re- 
quired. | 

Let, therefore; that term which is of the ſame 
name as the required one, be placed as the third 
term of the proportion. Then confider, from the 

nature of the queſtion, whether the required term 
is to be greater or leſs than the third term. If it 
is to be greater, the leaſt of the other two terms is 
to be placed as the firſt term of the proportion, 
and the other as the middle term: But if it ought 
to be leſs, the greater of the two terms is to be pla- 
ced as the firſt, and the leaſt in the middle. 
Then, ſet the firſt term on B to the ſecond on A, 
and oppoſite to the third term on B, is the fourth i 


term or anſwer on u A. 
| BXAMPLES, 


TT 1: 
EXAMPLES. 


2. If 9g yards of cloth coſt 3 guineas, what is the 
value of 20 apo ? 
| As 9: 20: : 63 ſh. 

Now ſet 9 on B to 20 on A; then oppolite to 63 
on B is 140 on A, the anſwer in ſhillings; which 
reduced to pounds i is L.7. 
1. What is the value of 15 "FIR of cloth, when 
"ago yards coſt L. 24. 3 

A e Is: 124. 

Now ſet 40 on B to 15 on A, and oppoſite to 
3 24 on B̃ is L. g on A, the anſwer. | 
3- The debts of a bankrupt amounted. to L. 759 
and his effects to L. 400; how much will be re- 

covered for a debt due by him of L. 1502 
| As 750 : 150 : : 400. 
Set 750 on B to 150 on A; then oppoſite to W 
on B is 80 on A, the anſwer. 
4 If I lend a friend L. 450 during · 10 o months, h how 
long ought he to lend me L. 300? 
As 300: 450: : 16 m. | 
| Now ſet 300 on B to 450 on A, and ates to 
10 on Bis 15 months on A, the anſwer, 
. Bought 40 yards of fine cloth for L.24. how may 
I ſell it per yard to gain L.12 upon the whole ? 
L. 24 + 12 = I. . | 
And as $0::-4-: 2305-7: 
Set 40 on B to 1 on A; FEM oppoſite to L. 36 on 
Bi is fo * a kpound, or 18 ſhillings on A: or oppo ; 
FiNNAs ; | fit- 


-y 


TL 


ſite to 720 (the i of ſhillings i in L. 36) 0 on 
B is 18 ſhillings, the anſwer on A. | 


6. A garriſon of 1500 men has proviſions for twelve = 


months; how long will the proviſions laſt, at the 
ſame allowance, if tbe garriſon be reinforced by 
500 men? 6 | 
I 500 + 500 = 2000 men. 
A 20-0 {45077131 
| Set20000n B to 1500 on A; then oppoſite to 12 
on B is q, the anſwer in months on A. 


PROBLEM IV. 


, To n the Square Root of any given number 5 the 
N Rules. 


Set 5 middle dividon on the line marked c to 

10 on the line D; then, if the given number con- 
ſiſts of 2, 4, 6, &c. places of figures, it is to be 
found on the firſt, or left hand, half of the line C: 
but if it conſiſts of 3, 5, 7, &c. figures, it is to be 
found on the right hand part of the line; oppoſite 
to which on the line D, is the ſquare root required. 


EXAMPLES. 


| I. What i is the ſquare root of 64? 
_ The middle diviſion or 1 on the ſlide being . 
3 to 10 on the line D; then oppoſite to 64 on the 
firſt part of the line C is 8, the ſquare root on D. 
2, Required the ſquare root of 625 \ 
The lde Tg phe as before, then e 
625 


E * 


1 625 on n the ſecond part of the mae! is sche _ 1 5 
l| © root on the line D. 


PROBLEM v. | | 
Given the diameter of a circle to find its circumference 
by the Sliding Rule. ; 


RULE, 
Set 113 on B, to 355 * on A; then 8 the 
given diameter on B, is the circumference on A, 


EXAMPLES. » 
1. Let the diameter of a circle be 40 inches, required . 
the circumference ? _ | 
Set 113 on B to 355 on A. and oppoſite to 40 n 
B is the circumference 1257 inches on A. 
2. The diameter of a circle is 24, what i is thecir CUM» 
ference ? | 
The ſlide being Pt as before; then pelt 

to 24 on B is the circumference 75.3 on A. 


* PROBLEM VL 
Given the circumference of a cirele to find the diameter, 


RULE. 


Set 355 on B to 113 on A, and oppoſite to the 


given circumference on Bi is the diameter on A. 
EXAMPLES, 


LL 3 
— 


The proportion of 11 3 to 355 is very wi 3 
Thus let the three firſt odd figures be twice repeated in ſucceſſion ; 


.* 


the laſt three, viz. 355, will be the circumference nearly, 


then, if the firſt three figures 113 repreſent the diameter of a circle, 


J: 15 5 2. 


Þ OI EXAMPLES. 


1. The circumference of a circle | is 264, required the 
diameter? 
Set 355 on B, to 11 3 on A; then 1 0 to 264 
on B, is the diameter 84 on A. 


2. Let the circumference of a circle be 1 50 ſoot, re- 


quired the diameter? 


The ſlide being placed as before; then oppoſite 


to 150 on B, is the diameter 47. 8 on A. 


ELD PROBLEM vn. 


To 2 a nean proportional between two gen 
numbers, © 


RU LE. 


Set one of the given numbers upon C, to the fins | 
upon D; then oppoſite to the other number on C, 


is the mean proportional required on D. 
| EXAMPLES, | 


1. Required a mean proportional between 8 and 722 
vet 18 on C, to 18 on D; then oppoſite to 72 on 
C, is 36 on D, the mean proportional. 


2. Required a mean proportional between 7 and 24? 


Set 7 on C,to 7 on D; then oppoſite to 24 on G. 
is 13 855 on D, the mean — 


* 


4 54 


CHAP. Mn. nas 


"Containing the Uſe of the Sliding Rule applied 70 the 
F of W 00d, Stone, he: 


SECT, I. = 
_ Of S uperficial Meaſure | a 


rnOBLM . 


Given the bs. and breadth in feet to find the . 
:  Herficial content in feet. 


| RULE. 
- SET x on B to one of the given dimenſions on A; 
then oppoſite to the other dimenſion on B is the | 
ſuperficial content in feet on A. 


o 


| EXAMPLES, | 

1. The length of a room is 23 feet, and breadth 16 

feet; required the ſuperficial content of the floor! 5 
Set 1 on B to 16 on A, and oppoſite to 23 on B 
is 368 feet, the content in A. 

2. How many feet of pavement is oppoſite to a houſe 
whoſe length is 45 feet, the breadth of the pave- 
ment being 7 feet ? ? 

Set 1 on B to 7 on A; then oppoſite to 45 on 8 
is 315 feet on A. 


PROBLEM | 


* 3 
. - 
5 4 7 *% 
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PROBLEM: II. 


Given the length in feet, and breadth in inches, to 
fd the ſiperfeial content in ft. 


RULE, = . 


Set 12 on , to the breadth in inches on A; hoy 
oppoſite to the length in feet on B, is the ſuperficial 
content in feet on A. z = e 


EXAMPLES, | 


15 Let as, length be 1 5 feet, breadth 18 8 | 
required the ſuperficial content? 5 
Set 12 on B, to 18 on A; then againſt 15 on . 7 
224 feet, the ſuperficial content on A, , | 
2. The length of a plank is 26 feet, the breadth at 
one end 16 inches, and at the other end 22 inches; 

required the ſuperficial content? | 
The mean breadth is = 16 . 28 * 19 inches. 


Now ſet 12 on B, to 19 on 1A; 7 — oppotity to the 
length 26 feet on B, is the ſuperficial content 41 
feet on A. | . 
- 3- The length of i a 1 is 31 * and mean 

breadth 17 inches, required the 8 con- 
tent? 
Set 12 on B, to 17 on A; then oppoſite to 31 on 
B, is the content * feet nearly on A. 


1 | PROBLEM 
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E 
PROBLEM . 


Given the 8 and breadth in incher,) to find the 
ſuperficial content in feet. 


H 


get 144 on B, to thebreadth on A; then oppoſite 


to the length on B, is the 8 content in feet 
on A. 


EXAMPLES. 
Let the length be 46 inches, and breadth 28 
inches, required the ſuperficial content in feet? 
Set 144 on B, to 28 on A; then oppoſite to 46 on 
B, is 9 feet nearly, the ſuperficial content on A. 


2. The length of a table is 624 inches, and breadth 


© 51 inches, required the ſuperficial content? 
Set 144 on B, to 31 on A; then oppoſite to 62x 
on B, is 22 feet on A. 

3. A pane of glaſs is 22 inches wy 15 inches, re- 
quired its content? and ſuppoſing the price of 
glaſs to be 15d. 1221 foot, the value of the pane is 
required? , 

Set 144 on B, to 18 6 on A; and oppoſite to 22 on 
B, is 2 feet ths nearly, the contents on A. 

; A dat, er 1 on B, to 2 3,ths feet on A; and op- 

poſite to 15 on B, is 34: nearly on A: hence the 

value of the pane of glaſs is 2s. 1024. nearly, 


4. The length of a board is 8 feet 7 inches, and 


breadth 10 inches, required the number of ſuper- 
ficial feet it contains ? „ 


Set 


FT 
Set 144 on B, to 10 on A; then againſt 103 inches, 
the length on B, is 725 feet Mean the content on A. 
8. A plank is 18 feet 7 inches long, breadth at one 
end 11 inches, and at the other end 17 inches, 
required the number of ſuperficial feet it con- 
tains, and its value at 5d. per foot? 
Half the ſum of 11 and 17 is 14 inches, the incaix 
breadth. Now ſet 144 on B, to 14, the mean breadth 
on A; and oppoſite to the length 223 inches on B, 
is about 21 feet, the ſuperficial content on A. 
Then ſet 1 on B, to 21.6 on A; and oppoſite to 5 
on B, is 108 d. or 98. on A, the value of the plank. 
6. The length of a room is 16 feet, 4 inches, and 
breadth 13 feet, 1 inch; required the number of 
ſquare feet contained in the floor? f 
The length 16 feet, 4 inches = 196 inches; and 
the breadth 13 feet, 1 inch, = 157 inches. Now 
ſet 144 on B, to 157 on A; and oppoſite to 196 on 
B, is about 213 feet on A, the content required. 


PROBLEM IV. 
Given the length and breadth in feet, or in feet and 


inches, to find the POP content in aer 
_ yards. 


RULE. 
Find the ſuperticial content in feet 8 the 
preceding problems. Then ſet gon B, to 1 on A; 


and oppoſite to the content in feet on B, is the con- 
tent in _ yards on A. 


B 2 BXAMPLES. 


1 8 1 


22 EXAMPLES. 


1. Let the . be 27 feet, breadth 20 feet; re- 
| e the content in fquare yards: ? 

Set 1 on B, to 20 on A; and againſt 27 on B, is 
540 on A, the content in feet. Now ſet 9 on B, to 
1 on A; and oppoſite to 540 on B, is 60 on A, the 
e yards required. | 
Or, in this caſe, where the length ai n are 
given in feet, ſet gon B, to 20 on A; then oppoſite 
to 27 on B, is 60 on A, as before. 

2. The length of a room is 162 feet, fo breadth 
142 etz 3 78 8570 the content of the floor in TV 
yards? 

Set gon B, to 144 on Pr and 3 162 on B, is 
26: on A, the content of the floor in ſquare yards. 
Herice it would require 267 yards of carpeting, of 

I yard in breadth, to cover the floor. 

3. Required the expence of painting one ſide of a 
room, whoſe length is 22; feet, and height 11 feet, 
at 5d. per ſquare yard ? 9 

Set 7 on B, to 11 on A; and oppolite to 221 on B, 
is 272, the ſquare yards on A. Then ſet 1 on B, to 
5 on A; and againſt 27 on B, is 137d. on A; 

which, Jivided by 12, gives 11s. 5:d. 
4. The length of a piece of fide pavement is 86 
feet, and breadth within the crib-ſtone 4 feet, 6 
inches; required the number of ſquare yards 
it contains, and the expence of workmanſhip in 
laying down the ſame at 34d. per ſquare yard? 
„ 1 | | Ws 


E 21 1 5 
Set 9 on B, to 4+ on A; i oppoſite to 86 on B, 
is 43 on A, the area in Gquaiy yards. Now ſet 1 
on B, to 3% on A; and oppoſite to 43 on B, is 150+ 
on A; which reduced gives 128. 6. d. 5 
5 Required the number of yards of paper ſufficient 
for one fide of a room whoſe length is 22, feet, 
and 10 feet high, the breadth of the paper being 
21 inches ? | 1 
Set 9 on B, to 222 on 7 ; and oppoſite. to 10 on 
B, is 25 on A, the number of ſquare yards in the 
ſide of the room. Then, as the paper is only 21 
inches in breadth, ſet 21 on B to 36 on A; and op- 
poſite to 25 on B, is 43 nearly on A, the yards of 
paper 8 


| PROBLEM | V. 


Given the diameter of a circle to find ts area, 


RULE. 


Set .7854* on c, to 10 on D; and oppoſite to the 
diameter on D, is the area required on G, in the 
ſame terms as the diameter. 

But if the diameter be given in inches, and the 
area required in feet; then ſet .7854 on C, to 12 
on D; and oppoſite to the diameter on D, expreſſed 
in inches, i is the area in ſquare feet on C. | 

B 3 | EXAMPLES 


The above number is the area of a circle whoſe diameter is x. 


__— 
F 22 ] 
. EXAMPLES. : 7 
1. Required the area of a circle in ſquare inches, 
© whoſe diameter is 6 inches? | | 
Set -7854 on the ſlide to io on '$; then oppoſite 
to 6 on D, is 28. 3 nearly on C, the area in ſquare 
inches. 
2. Let the diameter of a circle 4 30 inches, re- 
quired its ſuperficial content in feet? 


Set. 7854 on C, to 12 on D; and againſt 39 on 
D, is 4 feet roths nearly, the area on 2 Ge 


- PROBLEM VI. || 
Given the circumference of a ci rele to find its area, 


RULE, 


Set 1 on C, to 3. 545 * on D; then oppoſite to the 
given circumference on D, is the ſuperficial con- 
tent required on C, in the ſame terms as the cir- 
cumference. 

But if the circumference wi given in inches, and 
the area required in feet; then ſet't on C to 42.53+ 
on D, and oppoſite to the circumference in inches 
on D, is the area in feet on C. 


1. Let 


* 


» The number 3: 54 5 is . circumference of a circle whoſe - 
area is 1. 


I The number 42.53 is the diebe of a circle whoſe 
area is 12. 


- 
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1. Let the circumference of a circle be 44 inches, 
required its area in ſquare inches ? 
Set 1 on C, to 3.545 on D; and oppoſite to 44 the 
circumference on D, is 154 on C, the area in YE 
inches. 
2. The circumference of à circle is 168 webe re- 
F quired the area in ſquare feet? | 
Set 1 on C, to 5 53 on D; and pode to 768 
on D, is 15 feet ths on C, the area required, 


SECTION 11. 
Of Solid Meaſure. 


Given the length in feet, and the breadth or thickneſs 
in inches, of equal fided W to find the ſolid 
content in feet. 


RULE». 


Set 12 upon D, to the length on C; hom oppo- 
ſite to the breadth or thickneſs on D, is the ſolid 
content in feet on C. 


EXAMP LES. 


1. The length of a log is 20 feet, and breadth 16 
inches, the thickneſs being the ſame, required 
the number of cubic feet it contains? 

Ba | Set 
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get 12 on n D, to 20 on C; then oppoſite to 16 6 on 
D, is 35: feet, the content on CO. | 
2, Let the length of a log be 28 feet, and the gde 
of the ſquare 14* inches, required the ſolid c con- 
tent? = ; 
Set 12 on D, to 28 on C; and oppoſite to 144 on 
D is 407 on C, the content in cubic feet. 5 
3. A block of marble is 7 feet long, and each ſide 
2 feet, 4 inches; n the number of ſolid feet 
it contains? 
Set 12 on D, to 7 on C; then nd to 28 3 
on D, is 38 feet on C, the ſolid feet required ? 


PROBLEM II. 


Given the length'i in feet, the breadth and thick neſs in 
inches, to find the ſolid content in feet, 


RULE, 


Find a mean geometrical proportional between 
the breadth and thickneſs by Prob. VII. chap, 1. 
p-. 15. ; then ſet 12 on D, to the length on C; and 
oppoſite to the mean pee on D, is s the cubic 


feet % e on C, 
EXAMPLES, 
1. The length of a log is 22 feet, breadth 19 inches, 
and thickneſs 13, inches; required the _— 
of cubic feet it contains? | | 
Set 19 on C, to 19 on D; and oppoſite to 1 32 on 
ek is 16 on D, the mean Propartional. Nov let 12 
on 


E 


on , to 22 on C; ; and oppoſite to 16 on D, is 39 on 
C, the required content in ſolid feet. | 
2. Let the length of a log of mahogany be 1 3z bet, 
breadth 2 feet, 11 inches, and thickneſs 1 mo 
8 inches; required the content? B 
Set 20 on C, to 20 on D; and oppoſite to 35 n 
C, is 267 on D, the mean proportional. Now ſet 12 
on D, to 131 on C; and oppoſite to 26x on D, is 652 
feet on C, the required content in ſolid feet. 
3. A bale is 82 feet long, 3; feet broad, and 2 feet, | 
_._ 2 inches, deep; ; ou many cubic feet doth i it con- 
' tain? | 
Set 26 0 on Pak to as on Thi od 3 to 42 on 
C, is 33 inches on D, the mean proportional. Now 
ſet 12 on D, to 84 on C; and oppoſite to 33 on D, 
is 62 fert on Get the ee 


, ' 


PROBLEM It. 


Given the Jonah in feet, the breadth 3 ticknef at 
each end in inches, to JOE the A. content in feet. 


RULE. 


Find the mean proportional between the breadth 
and thickneſs at each end, and let half their ſum 
be called the fide of the mean ſquare. Then ſet 
12 on D, to the length on C; and oppoſite to the 
fide of the mean ſquare on D, is the ſolidity re- 
gaired on C. 5 ü 
EXAMPLES. 
3 The length * a log is 32 feet, breadth at one 
end 


: Ii - 
end 23 inches, and thickneſs 14 inches; and the 
breadth at the other end 19 inches, and thick- 
neſs 721 inches; required the content? 
Set 14 on C, to 14 on D; and oppoſite to 23 inches 
on C, is 18 on D, Again, place 19 on C, to 19 on 
D; and oppoſite to 124 on C, is 15: on D. Now 
= | Half the ſum of 18 and 154 is 164 inches, the fide 
= of the mean ſquare, 
| | | Then ſet 12 on D, to 32 on C; and oppoſite to 
164 on D, is 62 on C, the cnbic feet required? 
2. Let the length be 275 feet, breadth at the greater 
end 20 inches, and thickneſs 12 inches; breadth at 
te leſs end 17 inches, and thickneſs 10 inches ; 
required its content? 
By proceeding as before, the mean ee 
of the greater end will be 15z inches, and of the 
leſs 13; half the ſum is 144 inches. Now ſet 12 
on D, to 273 on C; and oppoſite to 14+ on D, is 0 
on C, the number of cubic feet required? 


— - " > * +ol 
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PROBLEM IV. 


Given the length of a tree in feet, and mean diameter 
in . zo find its content, 


RULE. 


Set x upon C, to the mean diameter on D; and 
oppoſite to .78540n C, is the ſide of a ſquare equal 

in area to the circle whoſe diameter is given. 
Som ſet 12 on P, to the length on C; and oppo- 
"Ms 


k 7 1 
ſite to the ſide of the ſquare on D, is the ſolid con- 
15 Wen on C. c | 
REMARK: 
In round timber, which tapers gradually, the cir- 


cumference may be taken at the middle for the 


” mean girt; or half the ſum of the cjrcumferentes 
at each end. If it tapers irregularly, the circum- 
| ference is to be taken at the ends and at equal in- 

tervals; and their ſums, divided by the number of 
times the circumference has been taken, will be | 
the mean girt or circumference, Thus let the cir- 
cumferences at the ends, and at equal intervals, be 
335, 28, 23, 20, and 14. Now their ſum 120, di- 
vided by their number 5, * 24 inches, the * 

girt- . : 


EXAMPLES 


7. The zwoth of a tree is 42 feet, and mean "is: 
meter 1 foot, 8 inches, required its folid content? 
Set 1 onC,ta2oonD; and oppoſite to .7854 on 
C, is 174 inches on D, the fide of the ſquare. Now 
ſet 12 on P, to 42 on C; and oppoſite to 172 inches 
on P, is 914 feet on C, the ſolidity. 


2. Let the length of a ſpar be 52 feet, and mean . 


diameter 14 inches, required the ſolid content? 
Set 1 on C, to 14 on D; and oppofite to. 7854 on 
C, is about 12.4 on D. Now ſet T2 on D, to 52 on 
C; and oppoſite to 12.4 on D, is about 55. 6 feet on 
C, the 8 . 
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' PROBLEM 


"FP 


' PROBLEM V. 


. the length of a tree in feet, and its circum- 
ference in feet or inches, to . us ſold content 
| | in feet. | | Pre | 
4 50 nvrzs. 
1. 
The circumference being given in feet. 
Set 3.545 on D, to the length on C; and oppoſite 
to the circumference on P, is the ſolid content on C. 
3 
The circumference being given. in inches. | 
Set 42.53 on D, to the length in feet on C; then 
againſt the circumference on D, is the ſolid content 
on C#, 
= | EXAMPLES, 
The circumference being given in feet. 
1. The length of a tree is 46 feet, and cireumfer- 
ence 3 feet, required the ſolid content? 5 
Set 46 on C, to 3.545 on D; then oppoſite to the 
circumference 3 feet on D, is very * 33 _ 


1 e content on C. 5 


Or multiply the circumference in inches by. 282 1 (which is 
the fide of a ſquare equal to a circle whoſe circumference is 1) 
then multiply the ſquare of this product by the length in feet, 

| which, being divided Oy 2435 the quotient will be the anſwer n 
cubie feet. 5 


t „ 1 


2. length of a tree is 50 feet, and mean cir- . 
cumference 4+ feet, required the content? | 
The length 50 feet on C, being put to 3.545 on 

D, the beginning of the line C is removed to the 

right hand of 4: on D. In this caſe, therefore, 

take any multiple or part of the length, as its 

double, which is 100, and place it oppoſite to 3.545 

on D, and againſt 4.5 on D is 161 on C, the half 

of which 815 is the number of cubic feet required. 
EXAMPLES. 1 
The circumference being given in inches, 

10 Ad the length of a tree be 20 feet, and mean cir- 

cumference 29 inches, required its ſolid content? 
Set 20 on C, to 42.53 on D; then oppoſite to 20 

on D, is 955 feet, the ſolid content on C. 
2. The: length of; a tree is 48 feet, and mean cir- 
cumference 35 inches, required the ſolid content? 
The length on C being ſet to 42.53 on D, there 
is no part of the ſlide oppoſite to the circumference 
on D. In this caſe, therefore, take any aliquote 
part of the length, as a fourth, which is 12. Now 
ſet 12 on C, to 42.53 on D; and oppoſite to 35 on 

D, is 84 on C; which, multiplied by 4, gives 322, 

the ſolid feet required. 

3. The length is 36 feet, and circumference 40 

inches, required the ſolid content? 

Set 56 on C to 42.53 on D; and oppoſite to 40 
at the left hand end of che line D, is 497 feet, the 
anſwer on C. ; 


4. Let 


| „„ 
4 tet the length of a tree be 45 feet, and circum- 
ference 32 inches, required the content? 
The length on G being ſet to 42.53 on D, there 
is no part of the ſlide oppoſite to 32 on D. Let 
therefore one-third of the length, which is 15, on 
C, be ſet to 42.53 on D; and oppoſite to 32 on D, 
s 8.5 on C; which, multiplied by 3, gives a3, 5; 
the ſolid content. 

Inftead of taking ant parts of the length, the 
content may be found more generally by the fol- 
lowing rule: 

Set 10 at the end of the Nide on C, mike eir- 
cumference on D, and obſerve the number on C, 
which is oppoſite to 42.53 on D. Now fet this 
number on B to the middle diviſion on A, and op- 
poſite to the length on B'is the content on A. 
Thus, in the above example, ſet 10 at the end of 
the line C, to 32 on D; and oppoſite to 42.53 on D, 
is 17.6 on C. Now fet 17.6 on B, to 10 on A; and 
oppoſite to the length 45 feet on B, is 25. 8, the con- 
tent on A. 
Again, in example fend, fot ro at the end of 
the flide on C, to the circumference 35 on D; and 
oppoſite to 42.53 on D, is 14.7 on C. Now ſet + 
14. 7 on B, to the middle 10 on A; and oppoſite to 
the length 48 on B, is 324 feet, the ſolid content on A. 


REMARE. 


The number of cubic feet in a box or TY be- 
ing found by the . rules, its barrel bulk is 
obtained 


1 3. 


obtained by doubling the feet, and pointing off Lane 5 
right hand figure as a decimal. | 
- Thus, in example third, page'25, the contents of 
the bale in cubic feet is 62, which being doubled, 
and the right hand figure pointed off, gives ys 

the barrel bulk required, 5 


* 1 „ ' PROBLEM VI. 


Given che length, and the breadth, and depth i in Feet, ; 
ti find the ſolid content in yards. 3 


 KULE Ci 


1. The ſection of the ſolid being rectangular. 
Find a mean proportional between the breadth 
and thickneſs by Problem VII, page 15. Then ſet 
the length in feet on the line C on the ſlide, to 5.2* 
dn the line D, and oppoſite to the mean propor- 
tional on D, is the content in cubic yards on C. 
2. The ſection of the ſolid being triangular. 
Find a mean proportional between the perpendi- 
cular and half the _ and a as before. 


1. Required the number of cubic yards in a por- 
tion of a canal, whoſe length is 150 feet, mean 
breadth 19 eat, and depth * feet? . 

Set 


_ ht. AE. 3 n 8 — 


* Or rather 5. 196, which is the ſquare root of 27, the nomber 
of cubic feet in a _— "oy 


| I e 

Set 92 on C, to 87 on D; and oppoſite to 19 * 
0 is 123 on D, the mean ee 12 

Now ſet the length 1 50 feet on C, to 5.2. on D; 

and oppoſite to 124 on P, is the content in eubic 

yards 897, on G. 

2. The length of a piece of . .cutting * is 30 

feet, mean breadth 43 feet, and mean depth 67 

feet, required the content in cubic yards? 
Set 64 on C, to 6+ on D; and oppoſite to 43 on C, 
is about 16.9 on D. Now ſet 30 on C, to 5.20n D; 
and oppoſite to 16.9 on P, is about 319 1 the 

ſolid content on C. 

3. Let the length of a piece of die ate 80 feet, 
| baſe 26 feet, and perpendicular height 14 feet, 
required the content in cubic yards? | 

In this example the ſection is a triangle, and 
therefore the mean proportional between the baſe 
and halt the perpendicular 1s to be found, which, 
by proceeding as before, will be 134 nearly. Now 
ſet 80 on C, to 5.2 on D; and oppoſite to 134 on D, 

is 539, the content in cubic yards on C. 


* 


— 
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RE MARK. 


* Through-cutting, fidg-cutting, fide-banking, &c. are terms uſed 
in road-making. The firſt of theſe terms is when a piece of riſing 
ground 1s cut through in order to make the road more upon a 

level. When a road is made along the fide of a hill, the quantity 
cut out of the declivity is called /de-cutting ; and fide-banking is the 
quantity to be laid down to make up a part of the ſide of the road, 
hat it may be of the proper breadth and heighth. 
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REMARE; : 


40 order to et the calanthaiogd for ae 155 
ing the number of cubic yards in a piece of ſide- 
cutting as ſimple as es e let the meaſures be ta- 

"I in the following manner 110 
Stretch a line from the upper part of the fide- 
cutting to the neareſt part of the outer edge of the 
road, and let the length of this line be called the 
baſe ; then, by means of a divided rod, meaſure 
the neareſt diſtance between this line and the inter- 
ſection of the horizontal and ſloping planes, which 
call the perpendicular. Now multiply the length of 
the piece of ſide- cutting hy the perpendicular, and 
by half the baſe, each being expreſſed in feet; and 

this product, divided by 27, will give the e 
tent in cubic yards. 
When the horizontal and llant ſides of the fde- 
cutting are conſiderable, and nearly at right angles 
to each other, the perpendicular will be fo long as 
not to be eaſily meaſured by the above method. In 
this caſe, therefors, the three ſides are to be mea- 
ſured. Now from half the ſum of the three ſides 
ſubtract each ſide ſeparately; ; then extract the 
ſquare root of the product of half the ſum of the 
ſides by the three differences; multiply this root 
by the length of the ſection, and the product, di- 

vided by 27, will be the eontent in cubic yards. 
Or with the three ſides calculate the angle at the 
Benne extremity. With this angle, the diſtance 
G between 


* 
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between the oppoſite edges of the nat cutting. the 
| baſe or horizontal meaſure,” and the length of the 
ſection, the content in cubic yards may be found. 
__ The limits aſſigned to this tract will not admit 
of entering into a detail of the moſt proper methods 
of taking the various meaſures in ſide- cutting, fide- 
banking, &c. nor into the different methods of ma- 
king the calculations from theſe meaſures. | 


PROBLEM VII. 


Give ven the length of the keel of a ſhip, and the extreme 
p breadth, to find the tonnage. 
Set 1 on B, to the length of the keel on A; and 


: oppoſite to the e on B, is a certain number 


on A. | | 

| Now ſet 188 on B, to the above fund number : 
on A; and oppoſite to the breadth on B, is the ton- 

: ange required on A. 


EXAMPLES. , 


1. The length of the keel is 68 — d extreme 
breadth 22 feet; required the tonnage? 
Set 1 on B, to 68 on A; and oppoſite to 22 on B, 
is 1500 on A. Now ſet 188 on B, to 1500 on A; 
and oppoſite to the breadth 22 on 1 B, is 17 5 nearly 
on A, the tonnage required. ; 
2, Let the length of the keel be 86 feet, and extreme 
breadth 28 feet; required the — dp: 
0 Set 


7 


E 
Set 1 on. B, to 8 on A; and oppoſite to 28 on B; 


is 2400 on A. Now ſet 188 on B, to 2400 0 on A; 
and — to > 28 on B, is 358k tons LY A, 


RE MARE. 


The tonnage may be more eaſily found by the 
following rule: e 

Set 132, or rather 13. 71 *, on * to the length 
of the keel on C; then oppoſite to the extreme 
breadth 6 on D, is the tonnage on 1 G. 


— bla 
. 
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1 * 


| EXAMPLE. e 2 2 


Let the length of the keel be 78 feet, and extreme 
' breadth 244 feet; required the tonnage? 150 = 
Set 1 4 71 on D, to 78 on C; then EG to 245 
on D, is 240 on C, the tonnage required, 852 
By a liding rule of a late conſtruction the ton- 
nage may be found as follows: 
Set 1 on A, to 94 on D; now bring the half 
breadth on C, to the breadth on P; and oppoſite to 
the n of the keel on A, is the tonnage required. 
08: -- : : 
EXAMPLE. 
Let the length of the keel be 70 feet, and extreme 
7 5 24 feet; required the tonnage? 
| C 2 - > - 


"Io 


* The number 13.71 is the tonnage point, and may be found 
on the rule by ſetting 10 at the middle of C, to 10 on D; then 
oppoſite to 188 (equal to twice 94) on Ci is 134 N on D; or 
it is the ſquare root of 188, 


1 "hr 
Set 1 1 on 7D to 94 on D; ; then bring the half 
breadth 12 on C, to the donde 24 on D; and op- 
poſite to the length 70 feet on A, is 2142 nearly, the 
tonnage on B, 


| SCHOLIUM. 

The following method of taking the dimenſions 
for the tonnage is that which 1 is uſed in the King's 
ſervice : 3 

Let fall a perpendicular from the foreſide of the 
ſtern at the height of the hauſe-holes, and another 
perpendicular from the back of the main-poſt at the 
height of the wing-tranſom. | From the length be- 


tween theſe two perpendiculars deduct three-fifths. 
of the extreme breadth, and alſo as many times 22 


inches as there are feet in the height of the wing- ' 


tranſom above the upper edge of the keel, the re- 
mainder is the length of the keel for tonnage; with 
which, and the extreme breadth, the tonnage k is to 
be found by the e rules. 


CHAP. 
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1 CHAP. II. 


Contaiiing the Deſeriptiin of the 5 bip- PE” 5 Sli- 
ding Rule, commonly called Mungo Murray's Rule ; 
and its uſe in the 2 ef mh 1 Z. 1 cab. 

- flan=barrels, 8 © I viel act} 35000 
35 % SOH bh 913 09 271 * 102 
. rule i is e 0 two ; fort We having" a Joint 
in the middle, and a flide as in the common flidirig- 
rule already deſeribed. 
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Y the Lines upon one i le of the 1 


Turk are u lines'of nien, two upon the 
ſlide, marked B and C; one above the ſlide, mark 
ed A; and one below, marked D. This laſt line 

is inverted, and is ſo diſpoſed, that 12 on it is ex- 
actly oppoſite to 123 on the "Ones Une of” numbers 
We | 

'The W 90” content is found "= the two up- 
per lines of numbers A and B, exactly in the ſame ; 
manner as by the common rule before deſcribed. 
But the operation for finding the ſolid content of 
wunder- ſtone, &c, | is much eaſier, and is as follows; 
: UF 1 . 


— 


1 3 } 
' PROBLEM I. 4 Gs 6 


| Gia the Jength i in feet, and 2 breadth and thick- 
neſts in _— to ſp _ Oe” content in . > 


g 2 * oy” 2 
ab. e ee 


Set the bed on the line C on fie lie, to the 
thickneſs on the inverted line of numbers P; then 
| oppoſite to the length in feet on the ow” line NY 

1s the ſolid content. in feet on B. bis bim 5c 


* Exh 
» th 7 


EXAMPLE. 8 

Let the length of a log be 27 feet, breadth 9 
Les; and thickneſs 1 ; inches, required the ſolid . 
content ? x: 

Set 19 on C, to 13 on D; bd oppoſite to 27 on 
A, is 46 feet and, above a oy nt on n B, _ fold 
content required, 

There. are lines for conftruting 9 of 8, 
10, and 12 fides; theſe are uſually called the 8, 10, 
and 12 ſquare lines. The 8 ſquare lines are for 
making maſts and yards; and the 10 and 12 ſquare 
lines are for making barrels of capſtans. The 8 
ſquare lines are on the inner edge of each leg of the 
rule, and are marked M. E. ſignifying middle, end; 
and thoſe for the 10 and 12 ſquare lines are upon 
the ſame ſide of the rule as the ſlide, but on the other 
leg, except the laſt line, of which there is a part 
on each leg. Theſe lines for the o and 12 ſquares 
are at in npmber, and are titled as follows : 10 
| E 


[39] 1 
Sgr. B. S.; 10 Sqr. S. S.; 12 Sqr. 2 8.; 12 8qr. 4 


S.; and 10 L. D. Sqr, In the 10 ſquare lines, B. 8S. 
ſignifies broadeſt fide; S. 8. ſmalleſt de; and L. DP). 


the length of the diameter paſſing through any two 
of the oppoſite corners, or angular points of the 
polygon, Alſo, in 12 ſquare lines, 2 S. ſignifies the 
breadth to be laid off from the middle line upon 
any tuo of the oppoſite ſides; and 4 8. that to be 
laid off from the middle line on all the four der,. 
The four firſt of theſe lines begin immediately aſter 
their titles; and the fifth or laſt begins at the left 
hand end, and terminates at the extremity of the 


other leg. E | \ 
USE OF THE : FIGHT SQUARE LINES. 


The wood being previouſly ſquared, that is, of 
the ſame breadth and thickneſs, and the fides per- 
pendicular to each other; then let lines be drawn 

along the middle of each fide. Now from the line 
marked M. on the inner edge of the rule, take the 
number anſwering to the breadth or thickneſs in 
inches, and lay it off both ways from each middle 
line; and through theſe points let lines be drawn 
parallel to the middle line ; then the angular pieces 
between theſe lines being cut off, the wood will be | 
eight ſquare, as required. - 

Or the number anſwering to the breadth or depth 
being taken from the line marked E, and laid off 


from the edge, will give the ſame points as before. 


In making a maſt, the log is to be ſquared, and 
C * lines 


ODT 


lines 3 along the middle of each fide. | The | 
places of the partners, quarters, &c. are to be mark- 


ed; then the numbers from the line M, anſwering 


to the ſeyeral breadths at the partners, quarters, 


& c are to be taken and laid off from the middle 
line at theſe places reſpectively, and lines are to be 


ſtruck between each adjacent pair of points. 


In making a yard, the diviſions anſwering to the 
thiekneſs at the ſlings, quarters, and yard arm, are 
to be taken from the line M, and laid . . the | 


5 middle line as before. 


| REMARK, | 


* 


Jaws: 
Set 100 on B, to 20.7 on A; ahew e to the 
diameter on B, is the number required on A. 


Thus let the diameter be 16 inches, to find the 


number to be laid off on each ſide of the middle 
line. 


— ' dag 


—— 


| The number to be laid off from the middle 3 : 
may be found independent of the line M, as fol- 


Set 100 on B, to 20.7 « on A; then oppo to 16 | 


on B, is 3.3 on A. 


The number to be laid off from the edge may be 


4 anf as follows : . 


Ser 100 on B, to 29.3 on 1 and nne to the 


— 


* Gr, 8 the 8 2071 by che diameter, and poink 
off | four 7 to the right hand. 


. breadth 


Eg” 


breadth or thickneſs on B, is ae ancaber to be lad 
off from the edge on A+.” 
Thus let the breadth be 24 plies required the 


number to be laid off from the edge? 3 


Set tog on B, to 25-3 on Az and 1 to 24 
on Bra is 7- 0 4 Ard the required uber. 


'f ! 
3 USE or THE TWELVE SQUARE LINES. , 55 


The wood being. of an equal breadth * thick 
neſs, and the ſides. perpendicular or ſquare. to each 
other, take the number anſwering, to the breadth 


or depth in inches from the marked 12 Sqr. 2 S. 


and lay it off from the middle both ways on any 
two oppoſite ſides of the wood, and draw lines 


I 


89 


through theſe r parallel to the. middle line. 


„ 


four ier, the extent from the {a grey 12 Son, 
4 S. anſwering to the breadth or thickneſs in 
inches, and draw lines through theſe points parallel 
to the middle line. Now cut off the angular pieces 


of wood between the lines 2 S. and 4 S.; and up- 


on this new ſide lay off, from the line 4 S. double 


the meaſure from the line 12 Sqr. 4 S.; and the 
angular piece of wood between this line and the 


adjacent line 4 8. being cut off, will form the 12 


ſquare required. 


e 


+ Or, multiply the conſtant number 2929 by the breadth or 


thickneſs, and the product, four figures being pointed off Frag 


| fas right hand, will be the n required. 


: = 


REMARK: 


W : > 3:3 


REMARK. 


The number to be laid off from the middle ln | 
may be found in the following manner. | 
Set 100 on the line B, to 13.4 on A; and oppeſits . 
to the breadth on B, is the number on A, anſwering 
to that from the line marked 12 Sqr. 484. 
And ſet 100 on B, to 28.9 on A; and oppoſite to 
the breadth on B, is the number on A, anſwering 
to the meaſure from the line 12 Sqr. 2 $f. 
Thus, let the diameter be 18 inches, required the 
meaſures to be laid off from the middle line ? 
Set 160 on B, to 13.4 on A; and oppoſite to 18 
on B, is 2.4 inches, the meaſure anſwering to that 


from the line 12 Sqr. 4 8. 


Alſo, ſet 100 on B, to 28.9 on A; ud oppotite to 
18 on B, is 5.2 inches, the meaſure to be laid off on 
any two of the pee ſides. 


sR OF THE TEN SQUARE LINES, 


Toe wood intended for a n barrel muſt = 
3 be 


a. 


, * — 
A. „ : * 


* Or, multiply the conftant number 134 by the breadth, and 
the product, three figures being pointed off to the right hand, will 
be the meaſure to be laid off from the middle line on each of the | 
four des, 

+ Multiply the conſtant number 2887 by the breadth, and the 
product, four figures being pointed off to the right hand, will be 
the meaſure to be laid off from the middle line on two oi the od 


f 43 1 


2 be broadet than it is thick. When the thicknefsis 
given, the 'breatlth may be found by taking the 
correſpondinig number from the line marked 10 
L. D. Sar. Thus, if the thickneſs is 9 inches, then 
the breadth will be the extent between the begin- 
ning of the line 10 L. D. Sqr. and the Aivitfoit'y, 
which will be about 9+ inches. de 
Now, the wood being made to the proper breadth 
acl thickneſs; take, from the line marked 10 Sqr. 
B. S. the number anſwering to the thickneſs in 
inches, and lay it off both ways from the middle 
line on each of the broadeſt ſides, and through 
theſe points draw lines parallel to the middle line. 
Again, take from the line marked io Sqr. S. S. the 
number anſwering to the thickneſs in inches, and 
lay it off both ways from the middle line on each 
of the ſmalleſt ſides, and let lines be drawn through 
theſe points parallel to the middle line. Now cut 
off the angular pieces between theſe lines; and, 
upon the ſides thus formed, lay off, from each of 
the lines drawn on the broadeſt ſide, the interval 
between theſe lines, which is one of the ſides of the 
ten ſquare; then through theſe points draw lines pa- 
rallel to the former lines, and the angular pieces be- 
teen theſe lines and the middle lines on the ſmalleſt 
ſides hemgcvt s off, the wood will then be ten-ſquared, 


REMARK. 


The thickneſs or ſmalleſt ſide being wivent the 
breadth 


| | 1 44 y 
breadth may be found: by wg: 20 on B, to 21 * on 
A; and oppoſite to the thickneſs on B, is the breadth 
on A; and, converſely, if the breadth; be given, 
ſet 2x on B, ta 20 on A; and oppoſite to the en 
on B, is the thickneſs on At. F 5 
In order to find the meaſure to be laid off from 
the middle line on each. of the broadeſt fides, ſet. 
100 on B, to 30. 9 on A; and oppoſite to half the 
breadth on B, is the meaſure required on At that 1 is, 
the meaſure. rom the line 10-Sqr. B. 8 ||. =: 
And to find the meaſure to be laid off FAR the 
middle line of the ſmalleſt fide, ſet 100 on B, to 
44.9 on Az and oppoſite to, half the breadth on B, is 
the meaſure on A, to be laid off from the middle 
line of each of the ſmalleſt ſides, and which will. 
anſwer to. the meaſure from the line, 10 Sqr. S. 7 f 


Upon the inner ſide of the flide are di vinons for 

| aſcertaining, when compared with the line of num- 
; . 18 0I (7 ; 

„ © * 4 4 bers, 


1 2 


xc * —_— "> _—— TL T2 _ 22 


2 Or, more exactly, 21. 0385 1 85 „ 

' + This may be done without the afiftane? of the rule as follows: 

- Multiphy the number 1.0514622 by the ſmalleſt _ and the my | 
duct will be the breadth. pe” 
23 Multiply the decimal. 9 105 6 65 or, * common 8 9 51 

: by the breadth, and the product will be the ſmalleſt ſide. 

Or, multiply the decimal. +309 by half the broadeſt fide, and 

the product will be the quantity to be laid off from the middle line 
of that fide. | 

J Or, multiply the decimal .449 by half the breadth and the 
produt. ap be the meaſure required, | 


* 
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bers, the lengths of maſts, yards, and the diameters 
of each. 


This line contains * avi diviſions: The 


firſt diviſion, or that for maſts, contains the follow- 


ing ſubdiviſions, \ 7. Re 
Brh. ſignifying, the extreme breadth of the ſhip. 


„„ main-maſt. qt} 

o f. | . 1 5 | 5 io _- fore-maſt. 5. 2 0 D930K) 
2. 1 | 1 125 mizen- malt. 11% o774 Fo 
„ 1 1 OR * 1 5 
„ TOI TYT main- top- maſt. 1 
: N. © \ 3 fore top · maſt. I 49 
r minen top maſt. i 
ͤ, 5; top-gallant-maſt. /, 


fg. - fore top-gallant-maſt.. 
In the ſecond or middle diviſion, « 
G. D. fignifies Gun Deck. 
m. wain- yard. 


„„ »7 Au a fore- yard. 
J. », mie. 
mt. — — maain top-ſail-yard. 


Kt.. ue epa nd. || 

b. . 7 4 n en 7 
Lt. 5 Tot — 57/7 tf mixen top-ſail- yard. 5 
fg. - fore top · Zallant- yard- 
And the third _ laſt diviſion, for finding the 


diameters of maſts and yards, contains the _— 


ing ſubdiviſions, Vis. > 4 
"Boginoiog at F. I. demie Fe eet in To 
a bowſprit. 


Im. 


- 41 + 
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Im. lower miſts.” 
y. lower yards. 
zm. mizen-maſt, 
ty. =» =« top-fail-yards. 
gy- - - top-gallant-yards, 
And zy. mizen-yards. © 
In ſhips of war, "tis eget of the main maſt is 
adapted to the extreme breadth; and the lengths 
of the other maſts are deduced from that of the 
main maſt, agreeable to received proportions. The 
lengths of the yards are adapted to the length of 
the gun-deck; and the diameters of each are pro- 
portioned to the length of the maſt or yard reſpec- 
tively. The uſe of theſe lines will be obvious from 


the” following Problems: „ : 
VJ 


Given the extreme breadth of a ſbip to find the lengths 
| of the Mn oy maſts, Ge. 


e 10% 
«+, 5 


| AVLE, 8 


Take out the ide, and turn it · ſo that the inner 

fide may be uppermoſt, and the extremity, -marked 
Brh. towards the right hand. Now move the ſlide 

until the diviſion Brh. be exactly oppoſite to the 
Extreme breadth in feet on the upper line numbers 
Az then oppoſite to each of the diviſions m. f. 2. 
Pn. Kt. on the ſlide, are the correſponding lengths of e 


the maſts in mw reſpedtively, 


EXAMPLE, 


[ 5 2 
Exaurrz. 148 


*L&| the extreme breadth be zo feet, "LEY the 
ane of ſeveral maſts, topmaſts, &c.? 

Set the firſt diviſion Brh. on the flide, to the ex- 
treme breadth 30 on the line A; then oppoſite to 
m. is ts 22; yards, the length of the mainmaſt on 4 
3 201 _ _ fore maſt. 

EC 106 - *- - eos: 

„ . on. 

mt. 133 - main top-maſt. 

ft. 127 - | - _ fore top- maſt. 

zt, 10 - - - mizen top-maſt. i | 
mg... 7 main top-gallant-maſft. 
0 - i... fore ee, 


i PROBLEM II. 


© res the length of the gun-deck to find the lengths | 
of the CINE 


RULE. 


| Set GD © on the ſlide, to the length of the gun- 
deck on the line A; then oppoſite to the ſeveral di- 
viſions on this part of the ſlide are the lengths of 
__ yards in feet. | 


| EXAMPLE, 


Let the length of the gun- deck be 138 _ re- 
quired the lengths of the yards ? 
Set GD on the _ to 138 on the line A; en 


| _ — 


tn 


oppoſite to the "EO diviſions on this ſlide are the 
correſponding lengths of the yards on A, viz, 
. Op. to m. Is 80 feet, the length of the main yard, | 
| f. 7% =» ; foreyard.. 1 
"EE ' 07, 8 > $ 2 mizen . 
mt. i ; main top-ſail-yard. . 
ft. 50%, . - fore top-fail-yard. _ 
r main top-gallant-yard, 
. = mizen top-ſail-yard. 
And fg. 55 CE - fore top- -gallant yard. 
| PROBLEM IH. | 


Civen the i if a maſt or yard to find the diameter 
of the maſt at the partners, or of the yard at the tings. 


| 162-991 2018.  * | | 
Set the diviſion F. L. on the flide, to the length in 
feet of the given maſt or yard on the line A; and 


oppoſite to the diviſion repreſenting the maſt or 
yard, is the diameter i in inches on the line A. 


EXAMPLES, „ 


5 Let the RES of the main- waſt be 8 Foot, requi- 
. red its diameter at the partner 
Set F. L. on the ſlide, to 80 on A; then oppoſite : 
to Im on the ſlide, is the diameter 25 inches on A. 
2. The length of a main top- -maſt i is 60 required 
: its diameter? * 
Set F. L. on the flide, to 20 on F and oppoſite 
to mt on the llide, is 184, the diameter . 
3. The 


- 3 * 
* k — * ut 


a + 
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3: The Jevigeh of a main yard is 70 feet, required its : 


diameter at the ſlings ? 
Set F. L. on the ſlide, to 70 on At and opel 


to y on the ſlide, is 17 inehes, the diameter of the 
yard at [200 ſlings. | 


| SECT. II, * "> 
Of the lines upon the other fide of the . 


Ueon the other fide of the rule, with reſpect to that 
in which is the ſlide, beſides a line of inches, are two 
lines of equal parts, one on each leg. Each principal 
diviſion in theſe lines, which is about three quar- 
ters of an inch, is divided into twelve equal parts: 
hence each primary divifion may repreſent feet, and 
the intermediate will repreſent inches. By theſe 
lines a ſcale may be laid down of any propoſed 
length; a given line may be divided into any pro- 


poſed number of equal parts; and the various ope - 5 


rations in proportion may be performed. Theſe 
will be illuſtrated by the following problems: : 


PROBLEME 
To lay down a ſcale of any given * 2 
RULE. 


Take the given length which is to co ö 


twelve feet on the — and n the rule until 
| D | SY the 


1 1 
the diviſions repreſenting twelve on each leg be 
exactly equal to the above extent; then the inter- 
vals between the intermediate principal divifions 
will repreſent feet, and between the ſubdiviſions 
feet and inches. 


EXAMPLE. 


Let it be tres to lay down a Kale ſo that 
Iths of an inch may repreſent one foot? 

As ;ths of an inch is to repreſent one foot, then 
* 12 2 81 inches, will repreſent 12 feet. Now 
take 8 inches from the ſcale of inches, and open 

the rule until the diviſions 12 on the neareſt parts 
of the lines be equal to this extent; then the ex- 
tent between 1 and 1 will repreſent 1 foot; that 
between 2 and 2 will be 2 feet; between 4.3 and 
4.3 will repreſent 4 feet, 3 inches, &c.; and hence 
the ſcale may be laid down upon paper. 


PROBLEM I. 


7, 0 divide a given line into any propoſed number of 
| vw parts. » | 


RULE, 


Make the given e a parallel extent * between 


the diviſions on the e legs, repreſenting the 
number 


* NTT, 


* A parallel extent is an extent meaſured in a direQion acroſs 
between any two correſpondent diviſions ; and an extent meafured 
along the line from the centre is called a lateral extent. 


I 5 — Q 6 
7 ; 


BE © 5 
number of parts into which the line is to be di- 
vided; then lay off the intermediate extents upon 
; the line and it will be divided mas. 


| a EXAMPLE, | THT 


Let it be required to divide a line " inches long 
into 2 equal part? | 
Take 4+ inches from the ſcale of hg — 
mole. it a parallel extent between 7 and 7 on the 
line of equal parts; then the ſeveral extents be- 
tween 1 and i, 2 and 2, &c. being laid off: * 
the line, will divide it into 7 equal parts. 


' PROBLEM ur. en 


» 
Js ». 062343 
4» 


To find a art proportional to three give aun 
Tale the ſecond term from the line, Gy. make 
it a parallel extent between the diviſions repreſent- 
ing the firſt term; then the parallel extent between 
the diviſions repreſenting the third term, being ap- 
lied to the line from the W e will my the 
4 fourth term. 


Ld 


EXAMPLE. 


paired a fourth: proportional to the numbers 

14, 6, and 9 » | F, | 
Take-6 from the line, and open the rule until 
the extent between 14 and 14 is exactly eq” to 
Da: 5 6; 


1 52 I 
6; then the extent between 9 and g being laid off 
from the centre, will meaſure 3 and #:ths nearly. 5 


5 of the lines for determining the thickneſs of maſts 
and yards at the quarters, c. 


Within the above lines of equal parts are four 
lines on each leg of the rule for making maſts and 
yards. Theſe lines begin at the right hand extre- | 
mity, and, if produced, would interſeQ. 1 in the l 
tre of the joint. + 

The firſt or innermoſt Und: is for 8 maſts. 
At the right hand extremity it is marked P. figni- 
fying partners. The 1ſt, 2d, and 3d quarters are 
marked. Alſo hs. is for hounds ; and at the left 
hand extremity hd. for ma/t-bead. = 

The ſecond, or next line, marked B. for bed, at 
the right hand end, is for making bowſprits. The 


quarters are marked as before; and at its other e. 


tremity are the letters B. C. Hignifying the n 

at the cape. | 
The third lines is * nk 2 hs the right | 

hand extremity is marked 8. ſignifying /ings. The 
quarters are marked; and at the other end/are the 
letters T. A. for yard-arm. | 
The fourth, or outermoſt line, i is ae a mizen 

yard: upon which, at the right hand end, 8. ſtands 
for ſlings ; L. A. for lower arm. The uſe of theſe 
lines will be obvious from the following problem: 


PROBLEM 


tal 


PROBLEM. 


= Given the en, 5 a maſt, and the diameter at ; the | 
Amer en a nale it. 1 0 


Let a line be firuck along the middle of two of 
the oppoſite fides of the log intended for the maſt; 
upon which mark the place of the partners and 
hounds, and divide this interval into four equal 
parts. Now with a pair of compaſſes take half the 
breadth at the partners, and open the rule until 
the diſtance between the points P. and P. at the 
end of the rule, be exactly equal to this extent; 
ehen take the extent between the dots at the firſt 
quarter on the rule, and lay it- off at the firſt quar- 
ter on the maſt from the middle line on each fide. 
In like manner, lay- off the other quarters, the 
hounds and maſt head; and let lines be ſtruck be- 
| tween the points, and hew off the wood according- : 

ly. Proceed, in like manner, with the other two 
fides; then eight-ſquare it by the RTE. rules, 
and finiſh it off as uſual. 

A yard is conſtructed nearly i in the ſame manner. 
The diameter at the flings 4 is to be made a parallel 
extent between S. and S. on the rule; ; and the 
quarters and yard-arm are to be taken from the rule, 
and laid off from the middle line as before. 

Upon one of the outer edges of the rule the foot. 
Is divided into 100 equal parts; and upon the other 
ede 


1 


edge are two lines of numbers, one a | fingle line, 
and the other a triple line. © By theſe lines the cube 
root of any given number is found by inſpection, 
and converſely. Thus, find the given number on 
the triple line, and oppoſite to it on the ſingle line 
is the root required. In this operation, it muſt be 
obſerved, that if the number whole root is required 
conſiſts of 1, 4, 7, &c. places of figures, it is to. be 
found on the firſt part, of the triple line; if it con- 
fiſts of 2, 5, 8 „Kc. places of figures, it is to be 
found on the 9M part; and if it has 3, 6, 9, &c. 
places of figures, it will be found on the laſt part; 
oppoſite to which, on the ſingle line, i is the root re- 
quired. If the number of figures in the propoſed 
cube be three or under, the root will conſiſt of one 
figure; from three to ſix places incluſive, the root 
will confiſt of two figures; from ſix to nine inclu- 
five, of three figures, Ke. A 

This line is alſo uſeful in Ain the — ' 
of a ſolid ſimilar to one 8 Siren. | | 


P +» 1 
Y ; 7 7 s by ; » 
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1 | Publiſhed, by De MACKAY, 5 
A TREATISE on the TnrokyY AND e or 


FIN DING THE LONGITUDE AT SEA OR LanD; to which 
are added, Various Methods of determining the LATI- 
TupE of a Place, and VaRIATION of the Cour ass, 
_ with New TABLES, in two Volumes Octavo, Price 
Twelve Shillings in boards. The following Charac- 
ter of this Work is given in the Monthly Review | 
and Britiſh Critic for March 1794. | 


« From the preceding abſtract of the contents of this 
valuable work, our readers will be better able to judge 
what information they may derive from it, than they 


could have been by any detached extract which we 


may have ſelected. Of the Author's extenſive and ac- 
curate acquaintance with the ſubject to which he has 


directed our attention, none who peruſe what he has 


written can entertain any doubt. To the Navigator 
and Aſtronomer, and alſo to the Practical Geographer 
and Surveyor, this work will be inſtructive and uſeful. 
We cannot conclude without expreſſing our wiſhes, 
that the author may be ſuitably encouraged in the 

proſecution of the plan which he has undertaken, of 
_ publiſhing a diſtinct Treatiſe on the Theory and Prac- 
tice of Navigation, and another in three volumes on the 
Theory and Practice of Aſtronomy.“ Monthly Review. 


„Throughout the articles which we have ſpecified, 
Mr Mackay's zeal and ability to inſtru his readers 
are equally manifeſt. He has not only written fully 
on the ſubjects themſelves, but has alſo introduced 
ſuch collateral matter as was likely to ſatisfy the in- 
quiſitive reader, and illuſtrate his principal deſign. In 
his deſcription of inſtructions, we meet with the mi- 
nuteneſs of an artiſt ; in his application of them, we 
find the attention of an accurate obſerver; and in the 
demonſtration of his rules, we lee the preciſion of a 


Plractiſed geometrician,” Britiſb Critic, 


See alſo L' Eſprit des Fourneaux for April 1794. Cri- 
tical Review for Auguſt 1794, New Annual Kaen, 
for 1793; &c. 


